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CONVERSION FACTORS

For readers who prefer to use metric units, conversion factors for terms used

in this report are listed below:

Mu;tigly
inch (in.)
foot (ft)
acre
gallon per minute (gal/min)
million gallon per day (Mgal/d)
gallon per acre (gal/acre)

foot squared per day (ft2/d)

25.4
0.305
0.405
0.063
0.044
9.353

0.093

vi

To obtain
millimeter (mm)
meter (m)
hectare (ha)
liter per second (L/s)
cubic meter per second (m3/s)
liter per hectare (L/ha)

meter squared per day (m?/d)



GEORGIA IRRIGATION, 1970-80: A DECADE OF GROWTH

By Robert R. Pierce, Nancy L. Barber, and Harold R. Stiles

ABSTRACT

Irrigation water use in Georgia increased by a factor of 12 from 1970 to 1980,
the fastest rate of increase among the Southeastern States. In 1980, one—third of
ground water used in Georgia was for irrigation. Droughts, crop-production stabil-
ity, use of systems for the application of fertilizers, herbicides, and pesticides,
and the introduction of center—pivot technology are reasons for the large increase
in irrigation water use, which reached 580 million gallons per day in 1980.

The use of irrigation spread across the Georgia Coastal Plain from a center in
the southwestern corner of the State. During the last decade, corn became the
leading irrigated crop, surpassing the earlier leaders, tobacco and peanuts. Large
acreage, high-yield systems such as cénter pivots replaced many smaller systems,
though the choice of system type is influenced by water availability, topography,
and crops.

A computer irrigation data base was created through the Georgia Water Use Pro-
gram, a combined effort of the U.S. Geological Survey and the Georgia Geologic Sur-
vey. The data base makes available site-specific information for water-resource
managers, researchers, and modelers.

Georgia will continue to experience growth in irrigation water use through the
eighties, but the rate of growth may decrease because of more efficient techniques

and reevaluation of the cost effectiveness.



INTRODUCTION

This report on the use of water for irrigation in Georgia is one of a series
of reports dealing with the quantities of water withdrawn from the State's lakes,
streams, and ground-water reservoirs. Two of the reports give general overviews of
water use in the State; one contains preliminary estimates of water use for 1980
(Pierce and Barber, 1981), and a revision of this report (Pierce and Barber, 1982)
summarizes actual water—use totals for 1980. Also available is a data report that
gives water—use statistics by county for 1980 (Pierce and others, 1982). One addi-
tional report will be forthcoming on 1980 water use in the State. These reports
were prepared as part of the Georgia Water Use Program, a joint effort of the U.S.
Geological Survey and the Georgia Geologic Survey Branch of the Environmental Pro-
tection Division, Georgia Department of Natural Resources. The program was begun
in 1979 as part of the National Water Use Information Program of the U.S. Geologi-
cal Survey, and seeks to collect, store, and disseminate information on all water
users in the State as to their sources of water and amounts of water used. Compu-
ter data bases are maintained on municipal, industrial, and irrigation water use,
and these will be updated annually using data from the Environmental Protection
Division's files.

This report is intended to document the large increases in agricultural irri-
gation that occurred in Georgia during the period 1970 to 1980. These increases
have changed the pattern of water use in the State, affected the State's strategy
of water management, and brought recognition of the need for careful study of the

State's water resources.
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1.0

GEORGIA'S PHYSIOGRAPHIC PROVINCES AND THEIR INFLUENCE ON IRRIGATION

In Georgia, the proportion of ground water to surface water utilized var-
ies significantly among the State's physiographic provinces. In the Valley
and Ridge and Cumberland Plateau provinces, the underlying rocks are of vary-
ing permeability, and the area has a well-developed surface drainage systen
and ground—-water reservoirs of somewhat limited capacity. In these provinces,
water can be obtained from both surface-water and ground—-water sources. In
the Piedmont and Blue Ridge provinces, the underlying rocks generally have low
permeability and store and transmit comparatively little water. There, sur-
face water is the primary supply and ground-water withdrawal is limited mainly
to domestic and farm wells. The Coastal Plain province, on the other hand, is
underlain by permeable sediments that provide large reservoirs for ground
water. In this province, ground-water reservoirs are the principal source of
water, and wells are more productive than anywhere else in the State, typi-
cally yielding from 1,000 to 3,000 gallons per minute.

The underlying rocks and sediments also influence the topography of the
various provinces (fig. 1.0-1), The nearly flat-lying, unconsolidated sedi-
ments of the Coastal Plain have helped create the relatively flat land surface
of south Georgia, and this in turn has contributed to the growth of that part
of the State as an important agricultural center. The combination of flat
topography and readily available water has encouraged the use of irrigation.
Wells commonly are drilled for each irrigation system, eliminating the need to
pipe water long distances. This is particularly true in the southwest corner

of Georgia, which is the area of most intense irrigation in the State.



Valley ?:2?1 Ridge Blue Ridge
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Cumberland Plateau 8 A\ \ﬁ Coastal Plain Province
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Figure 1.0-1.—Physiographic provinces and relation of underlying rock
to topography.

EXPLANATION
RESERVOIRS AND WELL YIELDS

' MASSIVE DOLOMITE—Most wells yield 5 to 50 gallons per
A minute, maximum reported yield 1500 gallens per minute
LIMESTONE, SANDSTONE, MUDSTONE, AND CHERT—Most wells
yield 1 to 20 gallons per minute, maximum reported yield
50 to 300 gollons per minute

PRINCIPALLY GRANITE, GNEISS, AND METASEDIMENTARY ROCKS—
Most wells yield | to 25 galions per minute, maximum reported
yield 470 gallons per minute

§ SAND AND GRAVEL —Most wells yield 50 to 1200 gallons per
& minute, maximum reported yield 3300 gallons per minute
(Cretaceous aquifer)

SAND AND LIMESTONE—Most wells yield 250 to 600 gallons per
minute, maximum reported yield 1800 gallons per minute
(Clayton—principal artesian aquifers)

D:I LIMESTONE AND SAND—Most wells yield 1000 to S000 gallons
per minute, maximum reported yield (1,000 gallons per minute
(principal artesian aquifer)

Figure 1.0-2.—Geologic controls on availability of ground water (From
Matthews and others, 1981. p. vi).



2.0

TRENDS IN ALL WATER-USE CATEGORIES, 1960-80

From 1960 to 1975, Georgia experienced a steady increase in the overall
use of water. Public-supply withdrawals increased steadily, concurrent with
the growth in population. The use of water by self-supplied industries also
increased over this period, then decreased from 1975 to 1980. This decrease
can be attributed in part to increased water conservation by industires, and
in part to a change in data—-collection techniques. In 1980, the Georgia Water
Use Program made an inventory of all self-supplied industries and obtained a
more accurate assessment of their water use. Rural water use increased some-
what over the entire period, again related to an increase in population. The
sudden increase in the amount of water used for irrigation in the late seven-
ties caused a large jump in the total quantity of water used between 1975 and
1980, despite the drop in industrial water use.

Irrigation has quickly become one of the major uses of water in Georgia,
accounting for about 32 percent of all ground water withdrawn, and 8 percent
of all water withdrawn. A high percentage of the water used for public sup-
ply, industry, and power generation is returned to lakes or streams, but water
used for irrigation is largely consumed; that is, the water is incorporated in
plants or lost to the atmosphere through evapotranspiration. Thus the impact
of increased irrigation withdrawals can be greater than equivalent increases

in public-supply or industrial use.
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Figure 3.0-1.—Growth of irrigation water use in the Southeast
and the United States.
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Figure 3.0-2.—Irrigation water use in the Southeast, 1960-80.



4.0 TRENDS IN IRRIGATION

4.1

Irrigation water use, 1960-80

The rapid growth in the amount of water used for irrigation in
Georgia was caused by several factors:
(1) a series of agricultural drought years in which high crop yields
were obtained mainly from irrigated fields;
(2) farmers' realization that irrigation, by giving more control over
when a crop is watered, can improve crop yield even in years having ade-
quate rainfall;
(3) growth in the use of irrigation systems to apply fertilizer, herbi-
cides and pesticides ("chemigation"); and
(4) 1introduction of high-capacity irrigation-system technology to
Georgia. Irrigation water use totaled about 580 million gallons per day

in 1980, of which 65 percent was ground water.
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Table 6.1-1.--Water used for irrigation, by county,

in 1980--Continued

Withdrawal in million gallons per day

Withdrawal in million gallons per day

Acres Ground Surface Acres Ground Surface

County irrigated water water Total County irrigated water water Total
Quitman 651 0 0.21 0.21 Towns 14 0.02 0 0.02

Treutlen 538 .07 .09 .16
Rabun 102 0 .02 .02 Troup 659 .20 .17 .37
Randolph 25,154 5.00 9.72 14,72 Turner 16,897 1.93 5.49 7.42
Richmond 485 .30 .39 .69 Twiggs 1,246 .15 .49 .64
Rockdale 3 0 .01 .01

Union -— 0 0 0
Schley 4,103 .19 3.00 3.19 Upson 606 0 .39 .39
Screven 16,210 5.38 5.17 10,55
Seminole 46,030 31.25 .32 31.57 Walker 370 0 .31 .31
Spalding 228 0 .23 .23 Walton 47 0 .08 .08
Stephens - 0 0 0 Ware 796 .13 .09 .22
Stewart 10,310 1.96 3.80 5.76 Warren 6 0 .01 .01
Sumter 32,374 7.49 15,22 22,71 Washington 4,282 .81 1.43 2.24

Wayne 5,285 .97 .83 1.80
Talbot 740 0 .18 .18 Webster 5,815 1.52 1.64 3.16
Taliaferro - 0 0 0 Wheeler 5,298 1.07 1.91 2,98
Tattnall 5,956 .13 2.04 2.17 White 112 .06 .08 .14
Taylor 2,814 .30 .75 1.05 Whitfield 332 0 .17 .17
Telfair 5,155 2,31 .15 2.46 Wilcox 20,000 4,07 2.71 6.78
Terrell 14,965 5.10 5.09 10.19 Wilkes 460 .03 .12 «15
Thomas 5,473 1.49 .37 1.86 Wilkinson 383 .07 .34 41
Tift 35,585 3.82 7.77 11.59 Worth 17,820 5.26 3.96 9.22
Toombs 4,065 .89 1.38 2,27
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